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& Why a new machine?

SRF Materials Group

—————————
| BECAUSE WE ARE CURIOUS

) e =
« Are there undiscovered principles of nature:
New symmetries, new physical laws?

* How can we solve the mystery of dark energy?
« Are there extra dimensions of space?
« Do all the forces become one?

» Why are there so many kinds of particles?

» What is dark matter?
How can we make it in the laboratory?

« What are neutrinos telling us?
+ How did the universe come to be?
» What happened to the antimatter?




£ Why e+e-?
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elementary particles

well-defined

energy,

angular momentum

uses full COM energy

produces particles democratically

can mostly fully reconstruct events

C. Boffo
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January 21, 2006




NLC - JLC

performing cavity
Fermilab producing 3.9
Ghz cavities

Fermilab produced best
International - mostly Europe
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£ Some History - 2004
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SCRF Technology Recommendation|

COLLIDER TECHNOLOGY CH
ICHEP SONRERENZE 2004 BEIJING

The recommendation of ITRP was
presented to ILCSC & ICFA on

August 19, 2004 in a joint M m\ N
meeting in Beijing. “ o 5

ICFA unanimously endorsed the
ITRP’s recommendation on
August 20, 2004




£ Some History - after 2004
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1st stage
Electron

Undulator

= 8 Main Linac

2nd stage
Electron

Undulator

Main Linac

A baseline configuration document
BCD has been created

The GDE Plan and Schedule R&D for the BCD has been identified
Alternative solution are investigated

2005 2006 2007 2008 2009 2010

[ [ [ [ i N
Global Design Effort > Project >
| | | | e 4

- Baseline configuration
- Reference Design

Technical Design

— ILC R&D Program

Bids to Host; Site Selection;

‘ International Mgmt




£ 20 miles of SC cavities
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& Superconducting RF Cavity
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Electromagnetlc wave is traveling, pushmg particles along writh it

‘ Electromagnetic Wave
o as seen from above

(red is +, blue -)

Moving electric wave

Positively charged particles () close to the crest of the
E-M wave experience the most force forward; those
closer to the center experience less of a force. The result
is that the particles tend to move together with the wave.

20 000 cavities are needed

Long fabrication and processing

Use very sophisticated technigues like:
electron beam welding
electropolishing

high pressure rinsing

GOAL: SUPER CLEAN SURFACE




£ Nb Superconductivity

Position Sensitive
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.« T=20-100K Detector
A' Needled shaped + p<=10"torr
i (predominantly |
specimen e ()(..I o 1)
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[field
enhancement]
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—I/‘HV pulse

Start signal Stop signal

<[J)irection of analysis |

Northwestern Univ.

Field (mT) | : Univ. Wiaconsin



& International Collaborative Effort
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Korean Linear Collider Studygroup

9 American Linear Collider
Physics Group

® NATIONAL LABORATORY
NI\TIOM!' L LABORATORY

= Fermllab

aR
. Los Alamos

NATIONAL LABORATORY

Seence Berlzeley Lab




